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Combustion & Cryogenics Space Facilities — RCL Combustion & Cryogenics Space Facilities — RCL (cont.)
RCL- RCL-
Propellants RCL-11 | RCL-21 | RCL-22 | RCL-24C 31/32 Cooling RCL-11 RCL-21 | RCL-22 | RCL-24C 31/32
Volume (Scf) Volume (Scf)
GH2 | 70,000 | 140,000 | 140,000 70,000 GH2 140,000 70,000
LH2 16 Lb LH2 (Gal) 200
GOX | 70,000 60,000 60,000 60,000 Water (Gal) 100 2,000 150
LOX | 100 Gal 50 Lb 50 Gal Supply Pressure (PSI)
HC 8 Gal 100 Gal GH2 2,400 2,400
Ethanol | 50 Gal 8 Gal 100 Gal LH2 1,800
Supply/Pressure(PSI) Water 1,200 1,500
GH2 2,400 2,400 2,400 Max Flow (Ib/sec)
LH2 1,800 1,800 GH2 1.5 1.5
GOX 2,400 2,400 2,400 LH2 15
LOX 1,100 1,800 1,800 Water (gpm) 50 300 2 (100°C) 200
HC 1,000 De-ionized Water No Yes Yes No
Ethanol 1,000 Other Capabilities
Max flow (Ib/sec) Max Thrust (Ibf) 50 300 2,000 2,000
GH2 .022 0.3 2.0 0.0045 3.0 Altitude (ft) 95,000
LH2 0.3 1.0 RCL-12
GOX .08 1.0 4.0 0.0023 4.0 ¥
LOX 2 7 Efnfégpa;::esus HAN; Xm46;Chemical/Material
HC 0.5 compatibility (Fume Hood)
Ethanol 1
Space Simulation Facilities — EPL, EPRB, SMIRF, SPF, *B-2, *K-site
Vacuum Dimensions No Load Pumping
Facility (diam x length) \ETIUS Pressure (torr) | Speed liter/sec(air) el
VF-1 5ft x 15ft (2) 35-in ODP 3x107 40,000 250kJ, 30MW, pulsed capacitor bank
VE-2 3.5ft x 7ft Turbopump 1x10° 1,950
VF-3 5ft x 15ft (4) 35-in ODP 4x107 80,000 Multiple test ports
VF-4 5ft x 15ft Currently Non-Operational
Cryopanel
15ft x 6,0ﬂ 750 W @20K, 33.5 m2 of He 7 3,500,000 (cryo) Leading test bed for Electric Propulsion Thrusters
VIa Access: surface x10 Multiple test ports including 6ft test port
13ft x 30ft Diffusion Pumps P P 9 P
(20) 32-in pumps, -50°F traps 250,000 ODP
- - 5
VE-6 25t x 70 ft (12) 54-in nude cryotub 5107 900,000 30 kW Solar Simulation, -196°C/340kW cold wall
10ft test port
VE-7 10ft x 15ft (5) 35-in Diffusion Pumps 1x107 125,000 Operational in 2005
VF8 5ft x 15ft (4) 35-in ODP 4x107 120,000 Portable cold wall for thrusters, multiple test ports
VF-9 2ft x 5ft x 8ft Roots Blower Pumps 1x10° 3000 cfm Atomic oxygen production
VF-10 40in x 60in Turbo pump 8x10” 1,950 Thermal simulation
VF-11 7250t x 271t | (3) 48-in cryotubs 1x107 270,000 EP Thruster Testbed
(4) 36-in cryotubs
10ft x 30ft Medium to high power electrostatic thruster test
VE-12 Access: Cryopanels 8x10° 1,000,000 bed. Full performance characterization,
10ft x 16ft 350 W @20K Panel Temps diagnostics & power suite available.
VF-13 5ft x 11.5ft 20-in Cryopump & Turbopump 4x107 10,500 Rapid turnaround with valved pumping system
VF-14 22in x 22in x 36in | Turbopump 5x107 1,000
VF-16 10ft x 25ft (10) 48-in Cryopumps 7x10 500,000 Electrostatic Propulsion Test Facility
VF-61 3.3ft x 5ft 36-in Cryopump 3.5x10° 30,000 Multiple test ports
VF-67 3.33ft x 10ft 20-in Cryopump 9x10” 10,000 Full LN, Flooded Thermal Shroud
Cw-19 7ft x 10ft (2) 35-in ODP 5x107 25,000
PIF-H 71in x 72in 36-in cryotub 1x10° 30,000 Spape Plasma Test Facility. Thermo Shroud
available upon request.
PIF-V 6ft x 9.5ft (4) 10-in ODP 5x107 5,300 Space Plasma Test Facility
SMIRF 72 in x 100 in (3) 10-in ODP 8.5x10° 7.000 Hazardous te_st capability, thermal shroud launch
pressure profile
% (10) 52-in Cryopumps 6 Thermal simulation, large test article handling
SIFIF 100ft x 1221t (16) 48-in ODP 1x10 1,300,000 very low vibration environment
*B_ ¥ -7 Hot firing, thermal simulation; hazardous test
EE 351t x 55ft (32) 48-in ODP 5x10 350,000 capability, altitude simulation, 27-ft. test port
g ; r -7 Hazardous test capability, thermal shroud
K-site 25ft dia (4) 35-in ODP 5x10 150,000 vibration testing

* Plum Brook

ODP: Oil Diffusion Pump

http://facilites.grc.nasa.gov
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Compressor Facilities — ERB Propulsion Systems Laboratory — PSL
W-1A Low CE-18 Small - -
Testing Speed W-7 Multistage W-8 Single-Stage Engine Test Cell Size 24 dia x 39 length ft
TR Compressor Corr_]pressor/Fan AX|e_1I_ Compressor | Components Simulated altitude 5,000 — 90,000 ft
Facility Facility Facility Compressor _ _
Facility Simulated flight speed,
Inlet Air . . . . Mach No.
Pressure atmospheric atm — 20 psig 5 — 20 psia atm — 40 psig PSL-3 0 3.0
Inlet Air Temp | ambient -30 — 100°F ambient -20 — ambient PSL-4 0 6.0
Inlet Airflow 66/32 Ib/s 95 Ib/s 100 Ib/s max 60 Ib/s max Maximum inlet mass flow
Atm Exhaust 0.8 psid blowers 0.8 psid blowers 0.8 psid blowers 14.7 psid PSL-3 & 4 (at 55 psia)
Alt Exhaust 20-26in. Hg | 26in. Hg (vacuum) | 26 in. Hg vacuum | 20 — 26 in. Hg PSL-4 (at 165 psia) ggg :Emg
Rotor Speed 1,920/.1,050 rom | 18,700 rpm 20,§00 rpm max 60,000'rpm max inlet total temperature
Rotor Size 60/48 in. 20 -22in. 22 in. max 8-20in. PSL-3 -60 — 600 °E
Drive Motor 1,500 hp 15,000 hp 7,000 hp max 6,000 hp PSL-4 -90 — 1,100 °F
— Maximum exhaust mass
Combustor Facilities — ERB, ECRL, ASCR, RCL - 750 Ibm/s
Max Max Air . ; :
o - Cooling air (mass flow .
Facility Test Pressure | Elow Non-Vitiated Max Exhaust Ib/g ( ) 55, 165, 450 (psia)
Emphasis (PSIG) (Iblsec) Heated Air (°F) Temp (°F) 100 Ib/sec
CE-5B-1 Sector 275 12 1,350 3,200 m:ft measurement 50,000 Ibf
CE-5B-2 Flametube 400 5 1,350 3,200 Vertical 15’000 Ibf
CE-9B-A Sector 450 30 1,100 3,400 Lateral 15,000 Ibf
CE-9B-B Flametube 450 15 1,100 3,400 Fuel svstem Jet A, JP-4, JP-5,
ASCR Leg 1 Sector 900 50 1,200 3,400 y or JP-8 Hydrogen
ASCR Leg 2 Flametube 900 10 1,200 3,400
ECRL-1B Augmentors 150 60 625 1,900 Fuel flow rate (at 65 psia) | 200 gpm
RCL-23 Flametube 350 4 1,200 3,000
Propulsion Wind Tunnels — 10x10, 9x15, 8x6, 1x1, HTF (Plum Brook), AAPL
10x10 Supersonic 9x15 8x6 8 HTF Hypersonic
Aero Cycle | Prop. Cycle Low Speed Supersonic Ix1 Supersonic (Plum Brook) L
i 0.0t0 0.23 1.3,1.6, 2.0, 2.5, .
Lo oection Slsehy 0-0.36and 2.0 35 Owisoks) | S5t | 283035 40, Free-Jet 0.10-0.35
(0 to 175 mph) : : 5.0,5.5, 6.0 s
. 50,000 — 57,000 — 1,000 —
Simulated Alt., ft 154,000 77.000 Sea level 35, 000 11,000 - 115,000 68,000 — 120,000 Sea level
Test section 0.12x10° — 2.2x10°— s 3.6x10° - 6 6 6 6
Reynolds No./per ft. 3.4x10° 2 7x10° 0-1.4x10 4.8%10° 0.4x10"-16.5x10 0.97x10° - 2.3x10° | -
Dynamic pressure, NPR =4.5
Ibi/ft2 20-720 500 — 600 0-72 200 - 1,340 80-1,750 300 - 2,200 T=1425°F
LSS Cl 540 — 750 520-1,140 | AmPentio | 555 729 520 — 1,100 2,200 — 4,190 Ambient
temperature, R 550
Auxiliary air supply (heated)
At 40 psig 30 Ibm/s 30Ibm/s | e s
At 150 psig 2 Ib/s 2 lb/s 30 Ibm/s 30 Ibm/s 2 Ibm/s 130 Ibm/s
At 450 psig 12 Ib/s 12 Ib/s 30 Ibm/s 30 Ibm/s 8 Ibm/s 30 — Ibm/s
Model Exhaust variable 20lb/s @ psia variable variable | @ seeeemeemeeeee- (heated)
High Pressure air .
; 675,000GN.@45,000psi
(2600 psig) 981,000 981,000 981,000 | @ -mmeeemeeeeeee- I e
storage, scf 386,000GO,@22,000psi
Liquid jet fuel Gaseous Gaseous Liquid jet fuel Natural gas
A Gaseous H; & O Hydrogen Hydrogen | Gaseous H, & O, Gaseous H
2% 2 yarog yarog Natural Gas 2
Icing Research Tunnel — IRT .
Test Section dimensions. ft NASA Glenn Contact Information
Height 6 Aero-Facilities:
Width 9 ERB, 1x1 Gwynn Severt (216) 433-8310
Length 20 ECRL,AAPL, ASCR Luis Beltran (216) 433-5678
— 3 PSL Gary Klann (216) 433-5715
Liquid water content, LWC, g/m 0.2-3.0 10x10, 8x6, 9x15 David Stark (216) 433-2922
Drop size, MVD, pm 15 —50 IRT John Leone (216) 433-5722
HTF (Plum Brook) Scott Thomas (216) 433-8713
Uniform icing cloud dimensions, ft 45x6 Space Facilities
- - RCL, SMIRF, Heated Tube Wayne Bartlett (216) 433-5745
Cloud uniformity, percent LWC +20 EPL, EPRB S. MichelleDoehne-Acting (216) 433-8636
Test section air velocity, kts 50 — 350 Plum Brook: -
= B-2 Brian Willis (419) 621-3202
Test section total temperature, °F -25 - +40 K-site, CCL Jeff Chambers (419) 621-3261
Simulated engine flow Ib/sec 1-85 SPE Jerry Carek (419) 621-3219
Heated auxiliary air (bleed simulation) 1 Questions? Call: (216) 433-5731 or visit our website:
(EiEEOUIR e LV EE), LS http://facilities.grc.nasa.gov




